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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-4 and 6 are rejected under 35 U.S.C. 102(b) as anticipated by Japanese Patent 
Publication 2001-319935 to Shiono et al. (cited by applicant). 

Regarding claim 1, Shiono discloses a semiconductor device (figure 1) comprising: a 
single crystalline underlying layer (3, 4 paragraph 0021) formed in part of a substrate (1,3); an 
insulating layer (6; paragraph 0022) formed in another part of the substrate (figures 1, 2c); a 
semiconductor layer (10) epitaxially grown above the underlying layer (paragraph 0024) having 
a composition intersecting the claimed range (see paragraph 0023); a buffer layer (9) epitaxially 
grown (see paragraph 0024) between the underlying layer and semiconductor layer (figure 1) and 
having a composition intersecting the claimed range (see paragraph 0023), where the buffer layer 
has a greater quantity of Si than the semiconductor layer (see paragraph 0023; buffer layer has as 
Ge composition of 0-0.05, whereas the semiconductor layer has a Ge composition of 0.05-1); 
and a polycrystalline semiconductor layer formed on the insulating layer and having the same 
composition as the buffer layer (portion of 9 on layer 6) and semiconductor layer (portion of 10 
on layer 6; also see paragraph 0026 - portion of 9 and 10 in window = single crystal 
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semiconductor, and portion on insulating layer 6 = polycrystalline semiconductor). It is 
inherently the case that polycrystalline silicon grown directly on an insulating layer will 
experience a time lag in the start of growth, thus causing the polycrystalline layer to have a 
smaller thickness than the corresponding single crystal silicon layer, and a polycrystalline layer 
grown on another polycrystalline layer will experience the same growth rate as the 
corresponding single crystal layer (see Applicant's specification, page 6, lines 1-15, page 7, lines 
7-18; page 19, lines 1-10; figure 18). Hence, since Shiono discloses forming the first 
semiconductor film and buffer layer in a single step, where the first film is formed directly on the 
insulating layer, and the second semiconductor film and the semiconductor layer in a single step, 
overlying the first film and the buffer layer, respectively, it must be inherently the case that the 
thickness of the first semiconductor film is less than that of the buffer layer, whereas the second 
semiconductor film and the semiconductor layer must inherently have about the same thickness. 

Regarding claim 2, Shiono discloses that the single crystalline underlying layer is Si (3; 
paragraph 0021). 

Regarding claim 3, Shiono discloses that the semiconductor layer and polycrystalline 
layer are SiGe (10; paragraphs 0023-0026), the buffer layer is a Si layer (layer 9 includes x=0 
condition, which corresponds to a pure Si layer; see paragraphs 0023-0026; 0033). 

Regarding claim 4, Shiono discloses that the underlying layer is a collector layer (layer 3, 
including regions 4 and 5, acts as a collector - see description of notations section; the 
semiconductor layer has at least part serving as a base layer (11) and wherein the polycrystalline 
semiconductor layer serves as at least part of a base lead electrode (see figure 1; polycrystalline 
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portion (left-most portions of layer 10) connects base region and base electrode (20)), the device 
functioning as a heteroj unction bipolar transistor (see paragraphs 0019, 0021, etc). 

Regarding claim 6, Shiono discloses a buffer layer thickness intersecting the claimed 
range (paragraph 0024). 

3. Claims 1-4 and 6 are rejected under 35 U.S.C. 102(a) as being anticipated by Japanese 
Patent Publication 2002-026027 to Yokoyama et al (cited by applicant). 

Regarding claims 1-3, Yokoyama discloses a semiconductor device (figure 6) 
comprising: a single crystalline underlying silicon layer (1 12, 1 13; paragraph 001 1) formed in 
part of a substrate (111,112; see figure 6); an insulating layer (110) formed in another part of the 
substrate (paragraph 001 1); a semiconductor layer (132) epitaxially grown (paragraph 0014) 
above the underlying layer and being formed of SiGe (paragraph 0014); a buffer layer (121) 
epitaxially grown between the underlying layer and semiconductor layer, having a Si 
composition (paragraph 0014); and a polycrystalline semiconductor layer (133, 122) formed on 
the insulating layer (figure 6) and having the same composition as the buffer layer (portion 122; 
see paragraph 0014) and a semiconductor (133) having the same composition as the 
semiconductor layer (paragraph 0014). Since Yokoyama discloses forming the first 
semiconductor film and buffer layer in a single step, where the first film is formed directly on the 
insulating layer, and the second semiconductor film and the semiconductor layer in a single step, 
overlying the first film and the buffer layer, respectively, it must be inherently the case that the 
thickness of the first semiconductor film is less than that of the buffer layer, whereas the second 
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semiconductor film and the semiconductor layer must inherently have about the same thickness, 
for the same inherency reasons as listed in the rejection using Shiono et al. 

Regarding claim 4, Yokoyama discloses that the underlying layer is a collector layer 
(paragraph 0012; layers 113 and 131 form collector); the semiconductor layer has at least part 
serving as a base layer (paragraph 0012 - layers 121 and 132 form the base region); and wherein 
the polycrystalline layer serves as part of a base lead electrode (portion 133) connects base to the 
base electrode (see paragraph 0013), the device functioning as a HBT (see paragraph 0019; 
device is a BJT using Si/SiGe heterojunctions, and thus is a HBT. 

Regarding claim 6, Yokoyama discloses that the buffer layer thickness is 10 nm 
(paragraph 0014). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiono et al. in 
view of U.S. Patent No. 6,551,891 to Chantre et al. 

Shiono discloses that the methods for forming the polycrystalline SiGe layer on the 
insulator layer can be applied to forming a gate electrode on a gate oxide for a MIS transistor 
(paragraph 0036). Shiono fails to specifically suggest forming a BiCMOS device where the 
same polycrystalline semiconductor layer is used as a base layer can be used as a gate electrode. 
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Chantre teaches a BiCMOS device wherein the same silicon oxide film is used as the 
HBT isolation film and the MIS gate oxide, and wherein polycrystalline layers are deposited 
upon the silicon oxide film to form the gate electrode and the base (see column 4, lines 30-37). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine Shiono and Chantre, such that a BiCMOS layer is formed, using the 
polycrystalline semiconductor layer as a gate electrode. The rationale is as follows: A person 
having ordinary skill in the art would have been motivated to use the polycrystalline 
semiconductor layer as a gate electrode of a MIS in a BiCMOS, since Shiono specifically teaches 
that the same techniques for forming a base-lead of a HBT can be applied to formation of a gate 

electrode of a MIS transistor (Shiono, paragraph 0036), and Chantre specifically teaches that the 

< 

same silicon oxide film is used as the HBT isolation film and the MIS gate oxide, where the 
base-lead polysilicon film and the gate electrode polysilicon film are formed directly thereon 
(Chantre, column 4, lines 30-37). Hence, using the polycrystalline semiconductor layer as the 
gate electrode would enable formation of the base region, the base-lead, and the gate electrode in 
the same process step, thus decreasing the complexity of fabrication of the device. 

6. Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yokoyama 
et al. in view of U.S. Patent No. 6,346,453 to Kovacic et al. 

Yokoyama fails to disclose the polycrystalline silicon film covering the polycrystalline 
semiconductor layer. 

Kovacic discloses a HBT structure similar to that of Yokoyama, including a 
polycrystalline silicon film (120, 220; also listed as "p+ Si" in figure 24 or "p+ Si poly" in 
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figures 22 and 23, or "p+" in figures 12-13) covering the polycrystalline semiconductor layer 
(portion of Si/SiGe layer 1 12, 1 14, 212, 214 disposed over the field oxide or STI) and connected 
to the semiconductor layer (portion of 1 12, 1 14, 212, 214 not disposed over the field oxide or 
STI in figures 12-13 and 19-24) at an edge of the polycrystalline semiconductor layer (see 
figures 12-13 and 19-24), and including a sidewall oxide layer at each sidewall of the 
polycrystalline silicon film (122, 222; see figures 13; 23, 24; column 7, line 3 - column 8, line 
13). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the HBT structure of Yokoyama, such that it includes the polycrystalline 
silicon film with sidewalls taught by Kovacic. The rationale is as follows: A person having 
ordinary skill in the art would have been motivated to provide a polycrystalline silicon film 
overlying the polycrystalline semiconductor layer, because Kovacic shows that such a film can 
be used as a base electrode lead, thus enabling the base layer to remain very thin, which 
improves the response time of the transistor, while minimizing the contact resistance of the base 
electrode and the resistance of the polysilicon connector between the base electrode and the 
single crystal base layer (see Kovacic, column 1, lines 14-50). A person skilled in the art would 
further use oxide layers on the sidewalls of the polycrystalline silicon film, because doing so 
isolates the base electrode from the emitter electrode, as is appreciated by a person having 
ordinary skill in the art. 
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Response to Arguments 
7. Applicant's arguments filed 12/28/05 have been fully considered but they are not 
persuasive. 

The Applicant states that claim 1, as amended, requires that "the first semiconductor film 
has a thickness smaller than the buffer layer and the second semiconductor film has substantially 
the same thickness as the semiconductor layer," and cites page 18, line 20 - page 19, line 10 and 
page 20, line 25-page 21, line 4 as support for this new limitation. The Applicant argues that 
Shiono, Yokoyama, and Chantre do not disclose layer dimensions meeting this limitation. 

Regarding Shiono and Yokoyama, the Examiner disagrees with this assessment. The 
only disclosure of the relative thicknesses of the buffer layer and the polycrystalline 
semiconductor film in the Applicant's specification suggests that in any circumstances wherein a 
semiconductor layer is epitaxially grown upon a substrate including single crystalline regions 
and insulation film regions, the film grown upon the insulation regions will experience a time lag 
before the start of layer growth (during which growth nuclei are formed on the insulation film 
until a critical density is formed - see specification, page 6, lines 1-16, page 7, lines 7-18; page 
19, lines 1-10; figure 18). Subsequently grown layers will grow at the same rate on the single 
crystalline and polycrystalline surfaces. Insofar as the specification is understood by the 
Examiner, the time lag in growth is considered to be a generally undesirable effect that the 
Applicant appears to be minimizing, so as to allow for uniform growth of the subsequent 
polycrystalline SiGe layer upon the Si layer, while enabling formation of a relatively thin buffer 
layer. Since Shiono and Yokoyama disclose forming the buffer layer and polycrystalline Si layer 
directly on the insulating layer through methods similar to that of the Applicant and without 
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taking any particular steps to provide a seed layer or a starting growth nuclei density, it is 
expected that the polycrystalline Si layer in Shiono and Yokoyama would experience the same 
time lag in growth as that disclosed by the Applicant, and that subsequently grown layers would 
not experience a time lag. Thus, Yokoyama and Shiono must inherently have polycrystalline Si 
layers with a smaller thickness than the single crystal buffer layer, and polycrystalline SiGe 
layers with the same thickness as the single crystal SiGe layer, and hence, they anticipate the 
claimed subject matter of claims 1-4 and 6. 

In contrast, Chantre specifically does teach formation of a seed layer to enable growth of 
the polycrystalline layer on the isolation film layer, and hence, it is expected that the buffer layer 
and corresponding polycrystalline silicon layer will grow at the same rate and have the same 
thickness. Thus, the Examiner has withdrawn the anticipation rejections using Chantre. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan 

Examiner 

Art Unit 2813 
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